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Abstract: Warning labels on cigarette packages rely on the negative health aspects of smoking. For smokers, however, 
smoking is related to positive as well as to negative outcomes. Positive smoking outcomes are shown to be crucial in 
activating smoking behaviour. Thus, this study compared current health warnings with warning labels contradicting 
positive outcomes. In a field study, 39 adult smokers were followed over a 5-day period to investigate the effect of the 
different types of warning labels on actual smoking behaviour. Our results provide evidence that smokers, who received 
warning labels contradicting positive outcome expectancies, smoked less than smokers, who received current health 
warnings. Thus, contradicting positive smoking outcomes on cigarette warning labels may be an effective tool in smoking 
prevention and intervention. 
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1. Introduction 
What happens when a smoker experiences a very 
stressful event? Most likely, the stressful situation activates 
the urge to smoke, as smoking is believed to reduce stress 
[1]. This example illustrates the importance to research 
outcome expectancies, that is, people’s beliefs about the 
consequences of a particular behaviour and the influence of 
consequences on behaviour. Outcome expectancies play a 
crucial role in social cognitive theories, thus suggesting that 
they determine behaviour [2]. People engage in a certain 
behaviour when they expect it to result in positive 
outcomes or to avoid negative outcomes. Therefore people 
associate a particular behaviour with particular positive 
consequences and in turn, perform the behaviour to reach 
those positive consequences [3]. Outcome expectancies 
develop once the link between positive consequences and 
the behaviour has been established. The stronger this 
association, the more likely it is that outcome expectancies 
automatically activate the behaviour [4]. This is especially 
true for addictive behaviours [5,6,7,8]. For example, 
research on alcohol use has shown that outcome 
expectancies affect drinking behaviour [9,10,11,12], and 
weakened positive outcome expectations seem to decrease 
alcohol consumption [13,14]. Similar findings were found 
for smoking, as outcome expectancies predict both 
intentions to smoke and actual behaviour [15]. In the 
present study, we explored whether these smoking-related 
outcome expectancies can be used on warning labels in 
order to influence long-term smoking behaviour. 
Smoking is expected to have positive and negative 
consequences. Particularly when it comes to health 
consequences, expectancies are predominantly negative 
[16]. Health risk outcome expectancies are positively 
related to quitting motivations and smoking behaviour 
change [6]. Positive outcome expectancies mainly involve 
social reasons and mood management [16]. Smokers often 
use smoking to cope with stress and to improve their image 
by feeling cool or sexy through smoking [16]. These 
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positive outcome expectancies are more strongly associated 
with smoking than negative ones and are easily available 
due to automatic activation [8]. 
While positive outcome expectancies are not 
implemented in cigarette warning labels, health risk 
outcomes and their relation to the motivation to quit 
smoking are widely used. However, research on the 
effectiveness of health-related warning labels provided 
inconsistent results. There is empirical evidence that 
cigarette health warning labels are effective [17,18], 
particularly graphic warning labels have shown their 
effectiveness [19–24]. Smokers reported to smoke less [22], 
and reported a higher intention to quit [25] because of 
cigarette health warnings. However, the non-experimental 
design of these studies makes it impossible to draw firm 
conclusions about causes and effects of any observed 
change in smoking behaviour following new labeling laws, 
since these laws may be accompanied by higher tobacco 
taxes, advertising restrictions, general economic changes, 
or any other confounding factors [26,27]. Using 
experimental designs, a few studies did not provide 
evidence for the effectiveness of current cigarette health 
warnings [28–31]. Particularly, current textual and graphic 
warning labels were found to lead to defensive responses, 
thereby maybe resulting in unintended behavior. Moreover, 
graphic warning labels received more attention by smokers 
[32]; however, those smokers reported more positive 
cognitive thoughts after confrontation with graphic 
warnings [32]. This is in line with previous research which 
has shown, that smokers are unrealistic optimistic 
concerning the consequences of smoking for their own 
health [33]. Smokers perceived their own health risk as 
average even though they smoked at higher rates than the 
average smoker [34]. Thus, although smokers know about 
the health consequences of their behaviour and perceive a 
higher health-risk, they simultaneously deny that their risk 
is higher than this of an average smoker [35]. This 
phenomenon is part of a defensive optimism [36] that 
comes into play when smokers are confronted with 
threatening fear arousing messages. Fear appeals often lead 
to defensive responses and reduce the intention to change 
the behaviour [37]. Particularly, if smokers do not perceive 
high self-efficacy to change their behaviour [38], they 
might respond in a defensive way and might even smoke 
more than before confrontation with fear-arousing 
messages [38]. Current cigarette health warning labels can 
be considered fear appeals [31], thus trying to motivate 
people to engage in protective actions [39]. However, a 
recent meta-analysis on fear appeals only found one study 
which investigated the influence of fear appeals on 
smoking behaviour [38]. Thus, there is only sparse research 
investigating the influence of current warning labels on 
smoking behaviour. 
Outcome expectancies also play a crucial role in 
comprehensive models of drug use [40]. Particularly, 
positive outcome expectancies are suggested to be more 
strongly linked to the behaviour [8,41]. It has been shown 
that people experience extremely positive consequences of 
drug-use behaviour [42]. Negative outcome expectancies, 
in turn, are only weakly associated with the behaviour and 
it has been shown, for alcohol consumption, that people 
expect to drink more frequently and at higher rates to 
experience negative consequences [43] compared to their 
own drinking behaviour. 
While negative outcome expectancies such as the health 
risks of smoking might contribute to the behaviour, positive 
outcome expectancies seem to activate the behaviour. For 
instance, smokers may smoke a cigarette because they 
believe smoking would relax them. Although positive 
outcome expectancies are crucial when starting, 
establishing, and maintaining smoking [44], and play a 
pivotal role after relapse [45], many of them are illusory. 
Smokers may feel that smoking is relaxing and improves 
their concentration, but instead, smoking increases blood 
pressure [46], and thus decreases relaxation and 
concentration. Even though these positive outcome 
expectancies are used to justify the behaviour, they are not 
yet considered when it comes to cigarette warnings. 
Thus, the two kinds of outcome expectancies might be 
useful as warning labels. Negative outcome expectancies 
are already implemented in current health warnings, as 
negative outcomes mainly refer to the health-damaging 
aspects of smoking. The positive outcome expectancies 
might also be applied, as they entail the reasons why people 
smoke [16]. Because positive outcome expectancies refer to 
positive consequences of smoking, warning labels 
implementing positive outcomes should contradict those 
outcomes and turn them into negative. They should 
illustrate that those positive smoking outcomes do not exist.    
A recent study has shown that warning labels contracting 
positive alcohol-related outcomes expectancies have 
changed implicit attitudes toward alcohol into more 
negative ones [47], while warning labels focusing on 
health-damaging aspect of alcohol consumption resulted in 
more positive implicit attitudes [47]. Moreover, warning 
labels contradicting positive outcome expectancies lowered 
drinking intentions and the perception of positive 
alcohol-related outcome expectancies [47]. In line with this 
research, there is also a first support for the effectiveness of 
contradicting positive smoking outcome expectancies [48]. 
However, a control condition using current health-related 
cigarette warnings was missing in this research. Therefore, 
the aim of the present study was to investigate which kind 
of warning labels are more effective in affecting real 
smoking behaviour. The present study extends this line of 
research by testing the contradicting positive outcomes 
warning labels and their influence on smoking behaviour 
over a 5-day period in a naturalistic setting. We predicted 
that [1] smokers smoke less when confronted with cigarette 
warnings contradicting positive outcomes than smokers 
who were confronted with cigarette health warnings, and 
that [2] smokers smoke less than before when confronted 
with warnings contradicting positive outcomes. 
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2. Method 
2.1. Participants and Design 
Thirty-nine smokers (16 male) participated in this study; 
their age range was 21-73 (M = 36.85, SD = 14.12). All 
participants were daily smokers: 10.3% smoked 5-10 
cigarettes/day, 17.9% 11-15 cigarettes/day, 35.9% 16-20 
cigarettes/day, and 35.9% 20-50 cigarettes per day. 
Participants gave verbal consent to participate in this study, 
and were informed that they could stop participation at any 
time. The two groups were checked for differing personal 
characteristics; no significant differences were found 
(Table 1).  
Participants were recruited on the street by using flyers, 
and they had the possibility to win a 50 € coupon. 
A 2 (warning labels: positive warnings vs. health 
warnings) x 6 (time: pre-measure vs. day 1 to 5) mixed 
design was used, with warning label as between-subjects 
factor, and time as within-subjects factor. The number of 
cigarettes smoked per day was the dependent variable. 
Table 1. Mean Scores, standard deviations, and percentages on personal characteristics 
 
Positive Outcomes 
(N = 20) 
Negative Outcomes 
(N = 19) 
 
 Mean Standard Deviation Mean Standard Deviation Effects 
Age 38.10 14.80 35.52 13.65 F(1,37)<1, n.s. 
Attempts to give up 
smoking 
1.55 1.19 1.68 1.29 F(1,37)<1, n.s. 
Intention to quit (yes 
answers) 
15% (N = 3) 26% (N = 5) 
χ² (1) = .77, 
n.s. 
 
2.2. Procedure and Materials 
As a cover story, participants were told that this was a 
marketing study about the taste of cigarettes. One day 
before the experiment started, participants were asked to 
answer some questions concerning personal characteristics 
(sex, age, educational background), and information about 
their smoking behaviour (how long they smoked, how 
many cigarettes they smoked on average per day, attempts 
to give up smoking). Moreover, they were asked to indicate 
what brand of cigarettes they usually smoked. 17 people 
normally smoked a different cigarette brand than the brand 
they received in the current study (Marlboro red cigarettes). 
Participants received five cigarette packs, and a diary 
containing five short questionnaires for the following five 
days (Monday until Friday). These questions concerned 
whether participants read the message on the pack 
(yes/no-answer), and how many cigarettes they smoked 
during the day. Participants were asked to answer the 
questions every evening after their last cigarette of the day. 
Participants got the instruction to continue smoking as they 
were used to, and to use their own cigarettes, in case they 
smoked more than a pack a day. 
In the health warnings condition, participants received 
cigarette packs with textual warning labels commonly used 
in Germany. Fifteen different warning labels were used. 
Each participant randomly received five different warnings 
on five different packs. In the positive warnings condition, 
these warning labels were replaced by warning labels 
contradicting social consequences and coping-related 
outcomes of smoking (as used in Glock, Unz, et al., 2012). 
For instance, we used arguments like “Smoking makes 
unpopular”, or “Smoking makes nervous”. We copied the 
format of the health warning labels to create 15 packs with 
positive outcomes warning labels. The five packs each 
participant received contained five different warnings. 
Participants were randomly assigned to one of the two 
conditions. 
On the last day of the study, participants were asked to 
answer some final questions. These addressed whether 
participants noticed something particular during the study, 
whether they had any ideas what the study was about, and 
whether they thought the manipulation had an influence on 
their smoking behaviour. After participants handed in the 
diary and the last questionnaire, they were thanked for their 
participation and debriefed. 
2.3. Results 
None of the participants indicated that they knew what 
the study was about, or that they thought that the messages 
on the packs affected their smoking behaviour. 
First, we checked if participants had the impression that 
their smoking behaviour during the experiment differed 
from their normal smoking behaviour. A chi
2
-test was done 
to compare this score (yes/no-answers) between the two 
conditions (positive warnings vs. health warnings); no 
significant differences were found, χ²1 = .76, p = .382. 
A 2 (warning labels: positive vs. health warnings) x 6 
(time: pre-measure vs. day 1 to 5) mixed ANOVA with 
repeated measures on the last factor was conducted to test 
whether participants in the positive outcomes condition 
smoked less than participants in the health warnings 
condition. A linear effect was found between time and 
warning labels, F(1,37) = 5.74, p = .022, η²ρ = .13 (see 
Table 2 for all means and one-sided simple effect tests). 
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Table 2. Smoking Behaviour as a function of warning labels 
 
Positive Outcomes 
(N = 20) 
Negative Outcomes 
(N = 19) 
 
 Mean Standard Deviation Mean Standard Deviation Effects 
Premeasure 18.50 6.22 21.42 8.73 t(37)=1.21,p=.24 
Day 1 18.55 6.25 20.74 9.32 t(37)=1.26,p=.20 
Day 2 17.65 6.94 22.84 14.06 t(37)=1.47,p=.08,d=0.47 
Day 3 18.55 6.02 23.11 12.24 t(37)=1.49,p=.07,d=0.47 
Day 4 17.20 6.55 23.00 10.94 t(37)=1.76,p=.03,d=0.64 
Day 5 17.80 6.78 22.39 9.07 t(37)=1.80,p=.04,d=0.58 
 
The positive and the health warnings group did not differ 
on the pre-measurement and on day one. A trend was 
observed for day two and three. On both days, participants 
in the positive warnings condition smoked less than 
participants in the health warnings condition. Furthermore, 
this trend was significant for day four and five, as 
participants in the positive warnings condition smoked less 
than participants in the health warnings condition. 
There were no main effects for time, F < 1, n.s., or 
warning labels, F(1,37) = 2.39, p = .131, η²ρ = .06. 
We examined whether participants in the positive 
warnings condition read the warning labels more often than 
participants in the health warnings condition, which was 
indicated every day by answering a yes/no-question. A sum 
score was calculated of how often participants in each 
group read the messages on the pack (yes-answer=1, 
no-answer=0). A (positive vs. health warnings) ANOVA 
was conducted with the sum score as dependent variable. 
Participants in the positive warnings condition read the 
messages more often during the five days (M = 3.10, SD = 
2.00) than participants in the health warnings condition (M 
= 1.42, SD = 1.54), F(1,37) = 8.58, p = .006, η²ρ =.19. To 
control for this fact, we conducted a 2 (warning labels) x 6 
(time) repeated measures ANCOVA, with the reading sum 
score as covariate. A linear effect was found for time, 
F(1,35) = 3,44, p = .07, η²ρ = .09. Furthermore, an 
interaction was found between time and the reading score, 
F(1,35) = 4.58, p = .039, η²ρ = .12. Most importantly, the 
interaction between warning labels and time was still 
marginally significant, F(1,35) = 3.03, p = .09, η²ρ = .08, 
suggesting that the effect is not solely based on the fact that 
participants read the messages more in the positive 
warnings group. 
3. Discussion 
This experimental study was conducted in a naturalistic 
setting to investigate the effectiveness of health warnings 
versus warning labels contradicting positive outcome 
expectancies in affecting daily smoking. The results show 
first evidence that smokers who received the contradicting 
warning labels smoked less than smokers who received the 
health warning labels. Thus, these results extend previous 
research on the use of positive outcome expectancies as 
warning labels [48], as over the duration of five days, 
positive outcome warnings were more effective in 
influencing smoking behaviour than health warnings. 
However, smoking within the positive warnings group was 
not reduced, which might have several reasons. 
First, Glock and colleagues [48] used a college sample 
and the positive outcomes, which were contradicted in the 
warnings, derived from a college aged sample. Therefore 
the mixed age non-college sample, used in the present 
study, might have held other positive outcome expectancies 
than the college aged smokers. Thus, future research should 
ask for outcome expectancies when taking non-college 
smokers into account to create warning labels that 
contradict positive outcome expectancies that are 
representative of the whole smoking population. 
Nevertheless, the present study provided first evidence for 
the positive warnings having more influence on smoking 
behaviour than the current health warnings. 
Second, as smoking behaviour in the health warning 
labels group tended to increase from the pre-measurement 
to Day 5, it might also be that defensive responses have 
occurred. The questions in the diary might have directed 
the participants’ attention toward the current health 
warnings, thus leading to a deeper processing of the 
warnings compared with their usual habit, which might not 
include looking and reading the warnings on the packs. 
Those fear arousing messages might indeed lead to higher 
smoking rates [38]. 
Two aspects should be pointed out: Firstly, despite the 
sample being rather small the study was conducted in a 
naturalistic setting. The participants lived and smoked as 
they were used to. The only exception was that they 
smoked cigarettes from the brand that was provided to 
them by the experimenter rather than their usual brand. 
Moreover, there were none of the artificial conditions that 
can often be encountered in experimental labs. Hence, the 
results approximate real smoking behaviour. Secondly, due 
to the sample not only including college aged participants 
but the age of the participants ranging up to 73 years, these 
findings might be more generally applicable than results 
from college aged smokers. Future research should further 
explore the effectiveness of warning labels contradicting 
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positive outcomes, as well as more experimental measures 
such as smoking-related cognitions or feelings related to 
the perception of warning labels. 
Nevertheless, in interpreting the results, some limitations 
should be kept in mind. First, smoking behaviour was 
assessed via self-reports. This is critical, as smokers might 
tend to minimize the actual number of cigarettes smoked. 
Furthermore, self-reports are susceptible to biases through 
social desirability [49]. Future research should try to assess 
smoking behaviour more objectively via the instruction to 
bring back the packs and counting the remaining cigarettes 
or via observation of smokers’ behaviours [50]. Second, our 
study is limited due to the applied methodology. This study 
was a field study with an experimental design. However, in 
order to ensure the naturalistic setting of the study, 
variables which can be controlled for in experimental 
settings did not remain under control. For instance, we did 
not know whether our participants experienced critical 
life-events during the five days. Those life-events might 
have contributed to the number of cigarettes they smoked. 
However, investigating the influence of warning labels over 
days does not allow experimentally controlling participants’ 
environment. In addition, one could argue that our 
participants smoked more than usual because we provided 
them with free cigarette packs. However, these higher 
smoking rates should have been observable in both warning 
labels groups which participants have been randomly 
allocated to. Thus, in case that free packs increased the 
number of smoked cigarettes this fact could not have 
influenced our findings, as each experimental condition 
was prone to higher smoking rates.     
Additionally, the contradicting warning labels are novel 
and smokers are not used to read about negative social and 
coping-related smoking outcomes. Although our analysis 
using the reading measure as a covariate did not 
substantially change our results, novel [51] and negative 
social information [52] are attention grabbing and more 
likely to be intensely processed than other information. 
This might contribute to the effectiveness of the new 
warning labels. However, significant differences only 
emerged after two days, implying that smoking habits 
overwhelm the effect of new warnings. Nonetheless, a 
study comparing warning labels contradicting positive 
alcohol-related outcome expectancies with health-related 
warning labels has shown that only the positive warning 
labels were able to influence college students in the 
intended direction [47]. Those warning label types have 
both been new for the participants, as there are no warning 
labels on alcoholic beverage containers introduced in 
Germany. Nevertheless, future research should consider 
prolonging the testing period in order to disrupt 
participants’ habits, even though a habituation effect could 
emerge. Repeated exposure to the contradicting warning 
labels could tap into the question of whether their 
effectiveness is due their attention-grabbing power deriving 
from novelty [51] or from inherent negative social 
information [52].
 
Effectiveness due to inherent negative 
social information would suggest that repeated exposure 
would contribute less strongly to losses than effectiveness 
due to novelty. Future research should also compare these 
new warnings with new health-related warning labels, thus 
ruling out the confounding novelty factor. 
However, the use of positive outcome expectancies as 
warning labels seems to be valuable in changing the 
association between outcomes and behaviour, thereby 
influencing smoking behaviour. Thus, adding those 
warnings to current health warnings might be useful in 
smoking prevention and intervention. Current health 
warnings are important to inform smokers about their 
health risks [24], but they might lead to defensive responses 
[31,53] because they lack important messages to increase 
efficacy [38]. A combination of health and contradicting 
positive outcomes warning labels might be an appropriate 
way to create effective warning labels. As positive and 
negative outcome expectancies predict intentions to smoke 
and actual behaviour [6], informing smokers about the 
illusory content of these expectancies together with 
informing them about the health consequences suggests 
being an effective tool. 
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